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ROMEO meets JULIeT!
Manual mode
Swing mode
Summary

 Marriage of ROMEO and JULIeT
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JULIeT 
Java-based Ultra high 
energy Leptons IntEgral 
Transportor

Pair Creation

Down going
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Corsika

Simulation procedure:
JULIeT meets ROMEO!

JULIeT

photonics

ROMEO

Swing mode

Manual mode

done!

done!not yet.

C++ interface
“I3Juliet”
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JULIeT meets ROMEO!
Manual mode:

I3VJulietInterface

CreateJVM()
GetMethodIDs()
GenerateJULIeT()

JNIEnv *fJNIEnv
jclass     fJULIeT

I3Juliet

I3PhysicsModule

Configure()
Physics()
RunSingleEvent()
FlushEventFromJULIeT()

Create JavaVirtualMachine
Assign MethodIDs to JULIeT functions
Generate JULIeT Object

Call CreateJVM()
Call GetMethodIDs()
Choose interactions
Call GenerateJULIeT()

Define primary particle 
    (flavor, doublet, energy, direction)
Run Single Event
   - run JULIeT
   - flush events from JULIeT 
               to I3JulietCompositeTrack
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Particle classes for 
Juliet-interface

ντ

I3JulietCompositeTrack primary_nu

τ

µ
composite...

I3JulietCompositeTrack tau

I3JulietCascade cascade

I3JulietCascade cascade

composite...

I3JulietCompositeTrack mu

I3JulietCascade cascade

I3JulietCascade cascade

composite...

I3JulietCascade cascade

I3VAttJulietParticle

void Print() = 0
string GetParticleName() = 0
void SetMotherParticle(m)
I3ParticlePtr GetMotherParticle()

I3ParticlePtr  fMother

I3MCTrack

I3JulietCascade

void Print()
string GetParticleName()

I3MCCascade

I3JulietCompositeTrack

void Print()
string GetParticleName()
double GetTotalTrackLength

double fTotalTrackLength
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Example script of manual mode : sss_juliet.C
tray.AddModule("I3Juliet","propagate");
....

tray.SetParameter("propagate","MaterialID",0);// [ice,rock]=[0, 1]
tray.SetParameter("propagate","Flavor",1);    // [e, mu, tau]=[0, 1, 2]
tray.SetParameter("propagate","Doublet",1);   // [neutral, charged]=[0,1]
tray.SetParameter("propagate","Energy",1.0e8);  // [GeV]
tray.SetParameter("propagate","DoChargedCurrent",0);
tray.SetParameter("propagate","DoNeutralCurrent",0);
tray.SetParameter("propagate","DoMuBremss",1);
tray.SetParameter("propagate","DoTauBremss",0);
tray.SetParameter("propagate","DoMuKnockOn",0);
tray.SetParameter("propagate","DoTauKnockOn",0);
tray.SetParameter("propagate","DoMu2ePairCreation",0);
tray.SetParameter("propagate","DoTau2ePairCreation",0);
tray.SetParameter("propagate","DoMu2muPairCreation",0);
tray.SetParameter("propagate","DoTau2muPairCreation",0);
tray.SetParameter("propagate","DoMu2tauPairCreation",0);
tray.SetParameter("propagate","DoTau2tauPairCreation",0);
....
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Swing (GUI interface for JAVA ) Mode

I3VJulietInterface

CreateJVM()
GetMethodIDs()
GenerateJULIeT()

JNIEnv *fJNIEnv
jclass     fJULIeT

I3Juliet

I3PhysicsModule

Configure()
Physics()
RunSingleEvent()
FlushEventFromJULIeT()

I3JulietSwing

Configure() (overwrite)
Physics()    (overwrite)

Call CreateJVM()
Call GetMethodIDs()
Generate Swing object
    -> Ready to choose particle, energy,
        direction and interactions via Swing

@ Swing window, you have to ...
    - Generate interactions matrix
    - Run single event

I3JulietSwing::Physics() waits to call 
FlushEventFromJULIeT() until the 
Swing + JULIeT finishes all calculation  
to propagate an event 
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300PeV Tau simulated by Swing + JULIeT
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MC OMHits 
of 300PeV tau
(IceTray) 

JULIeT package
is now integrated 
into the IceTray!
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Corsika++  ----> Coming soon!

Data classes which stores other particles like 
UHE neutrino
   ex. I3JulietSource for GZK leptons
       - inherit from I3Primary?
       - inherit from I3InIceParticle?
       – other candidate?

JULIeT also simulates from given 
primary particles 
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Summary

 “ROMEO” and “JULIeT” did happy marriage!

Both Swing mode and Manual mode is working

Starting from given primary will be 
implemented soon 

Web Site

http://www.ppl.phys.chiba-u.jp/JULIeT/

http://www.ppl.phys.chiba-u.jp/ROMEO/
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END


